Regulation mechanism of aquaporin 9 gene on inflammatory response and cardiac function in rats with myocardial infarction through extracellular signal-regulated kinase1/2 pathway.
The aim of this study was to investigate the regulation mechanism of aquaporin 9 (AQP9) gene on inflammatory response and cardiac function in rats with myocardial infarction (MI) through extracellular signal-regulated kinase1/2 (ERK1/2) pathway. The constructed rats models of MI were randomly divided into 6 groups: control group (sham operation group, MI modeling sham operation), model group (MI modeling), NC group (MI modeling, tail vein injection of AQP9 negative control sequence vector), AQP9 shRNA group (MI modeling, tail vein injection of AQP9 shRNA plasmid vector), U0126 group (MI modeling, tail vein injection of ERK signaling pathway inhibitor), and AQP9 shRNA + U0126 group. The hemodynamics and cardiac function of rats in each group were detected on the seventh day of modeling. The levels of AQP9 and inflammatory factors [tumour necrosis factor-α (TNF-α), interleukin-6 (IL-6), interleukin-10 (IL-10)] in peripheral blood of rats were detected by ELISA method. qRT-PCR and western blot were used to detect the mRNA and protein expression of AQP9, ERK1/2, B-cell lymphoma-2 (Bcl-2), Bcl-associated x (Bax) in the myocardial tissue of rats. TTC and TUNEL staining were used to observe myocardial infarct size and apoptosis of myocardial cells in each group. Compared with control group, the levels of heart rate, left ventricular end-diastolic pressure, TNF-α, and IL-6 were increased in each group of rats with MI (all p < 0.05), while the levels of systolic blood pressure, diastolic blood pressure, mean arterial pressure, left ventricular systolic pressure, and IL-10 were significantly decreased (all p < 0.05). The mRNA and protein expression levels of AQP9, ERK1/2 phosphorylation and Bax were significantly increased, as well as the myocardial infarct size, apoptosis index of myocardial tissue (all p < 0.05), the mRNA and protein expression levels of Bcl-2 were significantly decreased (all p < 0.05). The AQP9 gene knock-down or exogenous administration of the ERK1/2 inhibitor U0126 could improve the above indexes. However, the combination of AQP9 gene knock-down and U0126 showed no further effect. Silencing AQP9 gene can inhibit the activation of ERK1/2 signaling pathway, attenuate the inflammatory response in rats with MI, inhibit apoptosis of myocardial cells, and improve cardiac function.